Biological aspects of multiple myeloma.
Although considerable progress has been made towards understanding many aspects of myeloma, the myeloma stem cell and the factors that drive the disease remain elusive. Recent developments in the molecular analysis of clonality have helped to confirm the presence of pre-switch B cells that are of the same clone as the myeloma plasma cells. The role of these cells in myelomagenesis has not been demonstrated, and the isotypic heterogeneity of the clonally-relevant cells suggests that the pre-switch B cells are pre-malignant progenitors of the tumour cells. Thus, the circulating clonal B cells appear to be the earliest progenitors of the mature, monoclonal plasma cells. IL-6, and possibly other cytokines, are involved in driving this process. The role of IL-6 in myeloma is complex and more involved than its proposed growth factor function. In the absence of IL-6, dependent cells become apoptotic. Increased IL-6 signalling also leads to apoptosis of myeloma cells, possibly as a result of terminal differentiation. In the presence of exogenous IL-6, the IL-6 receptor appears to be the rate-limiting factor in the pathway's activity. IL-6 may regulate the survival of myeloma cells by stimulating c-myc transcription, possibly from the P0 promoter. The high levels of c-myc transcripts and protein could regulate myeloma cell proliferation and apoptotic death by controlling p53 expression and, through it, the expression of the Rb and BAX genes. Proliferative signalling in myeloma cells is likely to be intrinsic, within the tumour cell compartment. Molecules such as CD28 and B7, both expressed by less mature myeloma cells, could represent one such self-self stimulatory mechanism, with IL-6, possibly through stimulation of c-myc expression, providing the signals for survival and differentiation.